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Ultracool Dwarfs: Definition
 Spectral type: >M7
• Luminosity class: Dwarf.
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Ultracool Dwarfs: Definition
 Spectral type: >M7
 Luminosity class: Dwarf.
– Very low mass stars and brown dwarfs.
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Dataset 
 Science Verification Data Release 2.
 Temporal coverage: November 2015- December 2016. 
 Spatial coverage: 148 sqdeg.
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Search Methodology 
 Access protocol: 
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Search Methodology 
 Access protocol: VO asynchronous queries option. 
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First search: Photometry 
 1 212 134 sources (red)
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Filtering 
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Filtering 
 1 212 134 sources (red)
 (i-z)>0.3 & flags(i,z)=0 & class_star(i,z)>0.8 → 16468 sources (blue)
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Filtering 
 Patch: 1 212 134 sources 
(red)
 (i-z)>0.3 & flags(i,z)=0 & 
class_star(i,z)>0.8 → 
16468 sources (blue)
 Sources in West et al. 
(2011) → 34 (green)
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Search criteria: (i-z) 
Ultracool dwarfs → (i-z)_JPLUS > 0.7
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SED building 
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SED building 
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Building SEDs: Difficulties
● Data Manipulation: From magnitudes to fluxes
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Building SEDs: Difficulties
● Data Manipulation: From theoretical spectra to 
synthetic photometry
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● Available since 2008.
● More than 1000 users.
● More than 1.600.000 objects.
● 84 refereed papers.
VOSA to the rescue
http://svo2.cab.inta-csic.es/theory/vosa/
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Is extinction playing a role?
● Variation of extinction with distance.
● Absolute magnitude of ultracools and J-PLUS limiting magnitude.
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Av: 0.0 – 0.7
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Spectral type – Effective temperature
• Model collection: 
– BTSettl-CFITS (Baraffe et al. 2015, A&A 577A, 42B) 
• Metallicity fixed to solar
• log g > 4.0
• Extinction as a free parameter: Av: 0.0/0.7
• Only good fits.
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Spectral type – Effective temperature
• Model collection: 
– BTSettl-CFITS (Baraffe et al. 2015, A&A 577A, 42B) 
• Metallicity fixed to solar
• log g > 4.0
• Extinction as a free parameter: Av: 0.0/0.7
• Only good fits.
Teff < 3000K
162 new candidates 
in only one of the 
patches.
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Second search: Kinematics
• Search in SIMBAD: 
– SPTyp> M5V
– e_pmRA < 10%
– e_pmDec < 10%
PM < 50 mas/y:  1%
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Kinematic search
• Search in SIMBAD: 
– e_pmRA < 10%
– e_pmDec < 10%
PM < 50 mas/y:  90%
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Kinematic search
• J-PLUS / HSOY x-match: 
– Radius: 3arcmin. ALL counterparts
– PM values used to compute HSOY positions at epoch 2016.0
– Separations (J_PLUS / HSOY) < 11arcsec
– Proper motions > 50 mas/y
– VOSA to compute Teffs Teff < 3000K
7 candidates not 
included in the 
phot. search
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Third search: Artificial Intelligence 
• Study of different colour combinations to reproduce the shape of the SED 
and estimate spectral types. 
• No assumptions. 
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Results and future work
 Repeat the photometric and astrometric searches 
using IDR201709 (528 sq deg → SV2 x 4).
 Use Gaia DR2 proper motions as soon as they are 
available.
 Identification of L-type benchmark objects (Smart et al. 
2017).
 AI searches
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